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Description 

[0001] The present invention relates to animal feed additives comprising disalts of formic acid. The invention further 
comprises animal feedstuff containing said additives. 

5 [0002] A general problem with feed additives comprising monocarboxylic acids, and especially formic acid, are loss 
of acid due to evaporation. This causes an off-spec product and corrosion problems in the equipment for making the 
feed and is also hazardous to those handling the additive and the feedstuff. Another problem is making additives that 
are free-flowing and which easily can be mixed with the other ingredients of the feedstuff. The additives must also be 
stable during storage and able to endure the temperatures they are exposed to during production of the feed, without 

10 decomposing. 

[0003] Application and effects thereof of monocarboxylic acids like formic acid and formates like calcium formate in 
animal feedstuff are generally known in the art. The effects of these additives have been found to give increased growth 
rate, improvements of feed conversion and reduced diarrhoea frequency. Thus it is known from EP 0317668 A1 that 
promoted growth of piglets can be achieved by applying a conventional fodder containing 5-25% of a dry mixture 

15 containing 3-5 parts of calcium formate. Said dry mixture further contains 1-25 parts fat, 18-28 parts protein, 13-20 
parts minerals, 3-5 parts citrate and 30-50 parts lactose. However, this additive does have some disadvantages and 
limitations of use. Calcium formate has a low water solubility and can only be used in limited amounts to avoid too high 
total content of calcium in the feed. The concentration of formate in the additive is rather low and the effect is only of 
the same order of magnitude or lower as when formic acid is added to the feed. This is further shown in an article by 

20 M. Kirchgessner and F.X. Roth, "Use of formates.in the feeding of piglets", Landwirtsch. Forschung 40, 2-3, 1987. On 
page 149 it is stated that "Cafo (calcium formate) influenced the feed consumption of the piglets only slightly; the 
animals improved feed conversion at about 5% at the highest dose levels (2.7/2.6% Cafo)". 

[0004] From EP 219997 it is further known a preservative composition for adding to animal feedstuff comprising a 
binary blend of formic acid and propionic acid with synergistic activity. The aqueous blend of acids is impregnated in 

25 a solid carrier such as silica. 0.1-10% of the blend is used in feed for pigs, cattle or poultry. One disadvantage of the 
additive is that the percentage of active agent on the carrier is rather low. Further, due to the poor thermal stability of 
the product the risk for losing some of the acid during production and storage is rather high and thereby the effective 
cost of the active substance is increased. The impregnated carrier might also cause damage to the equipment and 
those being exposed to the product due to leakage/evaporation of acid from the carrier. 

30 [0005] The nutritive effect of fumaric acid by varying the protein quality and protein content of the feed on fattening 
performance of broilers is described in an article in Archiv fur Gef lugelkunde 1 991 , 55 (5) pages 224-232, Eugen Ulmer 
& Co, Stuttgart,.Germany. On the average fumaric acid seemed to improve final live weight by 3.9% and feed conversion 
by 2.6%, whereas the feed intake was not affected. The nutritive effect on weight gains decreased from 4.2-2% during 
the several growth periods. Feed utilisation changed from 3 over 2 to 2.5% The increase in efficiency of the organic 

35 acid related to the lower nutrient supply was more pronounced only in period 0-14 days. 

[0006] In the product data sheet for PRESCO International.there is described application of the additive "Formic 
Spray" (formic acid on a carrier) in amounts of 0.5-1.5% in feedstuff for piglets, pigs, cows, broilers and layers. Said 
additive is stated to improve in general the efficiency of feedstuff for these animals, this additive has, however, expe- 
rienced a considerable loss of formic acid during storage. 

40 [0007] In GB Patent No. 1 .505.388 there is described formation of aqueous solutions of complex salts from ammo- 
nium ions and/or of a metal selected from Group I and II of the Periodic Table and at least one carboxylic acid. The 
ratio of acid to ammonium and/or metal ions being in the range of 2:1.and.4:1.on a chemical equivalent basis. The 
concentration of water in the aqueous solution being between 15-75% by weight of the total composition. Said solution 
of complex salts or disalts of carboxylic acids is stated to be a preservative composition to prevent growth of mould, 

45 bacteria and fungi and therefor useful in animal feed which in the patent is also named "substrate". When applied as 
a preservative to a substrate the liquid composition suitably contain between 0.1-5% of the inorganic complex acid salt 
based on the weight of the substrate treated. The only example relating to use of formates is ammonium diformate in 
silage which is not the same type of animal feedstuff which the present application relates to. Ammonium diformate is 
the most unstable of all the diformates and the teachings of this patent does not give any teaching for application of 

so diformates except for silage and similar types of feedstuff and then in connection with prevention/reduction of growth 
of mould, fungi and bacteria. 

[0008] The main object of the present invention was to arrive at a new additive comprising salts of formic acid. 
[0009] A further object was to arrive at such additives that possessed high concentrations of the active ingredients 
and still being free-flowing and stable during storage and handling, including production of the final feedstuff. 
55 [0010] A further object was to obtain animal feedstuffs containing the new additive in desired amounts for obtaining 
the required effects and still being within the specifications with regard to total content of elements like sodium, potas- 
sium and calcium. 

[0011] In their search for new additives for animal feedstuffs the inventors desired to retain the advantages and 
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positive effects of the above described active ingredients. The problem was to overcome the disadvantages of the 
known additives. Various special mixtures of formates, acetates and the like were investigated without success. Then 
it was focused on possible application of various types and mixtures of diformates. 

[0012] In the literature it was found that potassium-, sodium- and ammonium formates could form double salts with 
5 formic acid. Calcium formates did not form such double or disalts. Similar disalts can also be formed from acetic-, 
propionic- and fumaric acids with their respective salts. According to the literature, Gmelins Handbuch der anorga- 
nischen Chemie, 8 Ed. System No 21 and 22, Veriag Chemie G.M. B. H., Berlin 1928, pages 818-857 and pages 
919-949, respectively. 

[0013] Potassium diformate is a most stable crystalline salt having decomposition temperature above 120°C while 
10 ammonium diformates are less stable and decomposes in the range 20-25°C. Sodium diformate is reported to decom- 
pose in the range 100-120°C. Sodium tetra-formate can also be formed according to a similar reaction mechanism. 
When these salts decompose, acid is released. 

[0014] The information about the above stated disalts are rather limited and there is not reported commercial pro- 
duction of such salts. However, the reported stability for the sodium- and potassium salts made them interesting in the 
15 actual respect as the production of feedstuffs can be performed within the temperature range where some of these 
salts are stable. Further investigations revealed a considerable reduction in hygroscopicity compared with formates, 
and mixing them with minor amounts of desiccants like special types of silica, starch and the like gave very promising 
results considering storage and handling properties. 

[0015] Various compositions and mixtures of diformates were tested with regard to obtaining additives having high 
20 contents of acid and its salt, especially sodium and/or potassium formates and formic acid. The theoretical portion of 
formic acid in the disalt increased from potassium formate to ammonium formate as follows: 



Table I 



Formate 


Formic acid % 


Formate % 


Decomp. temp. °C 


Potassium diformate 


35.3 


69.2 


120-125 


Sodium diformate 


40.3 


78.9 


100-120 


Ammonium diformate 


42.2 


82.5 


25-30 


Sodium tetraformate 


18.4 


72 


100-120 



[0016] The thermal stability of the diformates shows a declining tendency from potassium to ammonium diformate. 
Leakage of formic acid from the ammonium diformate proved to be substantially larger than for potassium diformate 
and this confirms the reported low decomposition temperature for the former component. 

35 [0017] From Table I it can be seen that relatively high contents of formic acid can be obtained by using diformates 
as formate source in the feed additives. In addition to that, the formic acid will be bound stably in the disalt, especially 
the potassium- and sodium salts. This implies that leakage of acid and the resulting unstability thereof will be substan- 
tially reduced. This has been found to be of great importance both with regard to stability and handling properties during 
production of the final feed containing the formate additives. 

40 [0018] Based on the above initial investigations, the following requirements for feed additives based on diformates 
were defined: 



45 



Formate content 


>50% 




Formic acid content 


>20% 




Water content 


as low a 


s possible, generally <1% 


Desiccants 


as low a 


s possible, generally <1% 



The final feedstuff generally contains 0.5-2% of formate based additives and the total content of sodium, potassium, 
50 calcium, ammonium and desiccant have to be kept within the specified values for feedstuffs, especially with regard to 
the sodium- and calcium content. 

[0019] The additive product should preferably be dry and free-flowing for simplifying handling during packaging and 
handling in the feed production equipment. 

[0020] The feed additive should not cause corrosion problems in the production equipment, accordingly the leakage 
55 of formic acid from dry additive and the final feedstuff should be very low. 

[0021] The various additive mixtures were for practical reasons made in several steps. Thus one first made potassium 
diformate from which water had been removed by centrifugation down to about 5%, preferably residual water was 
removed in a drier unit, but a desiccant can be added to additives containing less than 5% water. Thus a dry, free- 
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10 



15 



20 



25 



30 



35 



[OwT'i'f the sodium diformate/tetraformate content was increased in the additive, then the product smeiied more 

£3l* If ammonium diformate was mixed into the additive, drying of the product was found to be difficult jSuch 
Hygroscopic than potassium- and sodium diformate based products. Ammon.um diformate ,n- 

Sd also be S as additive component to be mixed with the basic feed in amounts giv.ng corresponding contents 
SCS^n^L«^ as witfthe above described dry additives, men diformate so.ut.ons are used, special, 
care must be taken to secure even distribution of the additive in the basic feed. _ 
f0026] The addWves according to the invention were mixed with conventional fodder in amounts of 0.2-2.5 

on ooultry calves and cows are expected, but not investigated thoroughly. 

SSl The animal feed additives according to the invention comprises disalts of formic acd in amounts of 20-99 

S^KSnM ^ weight% potassium diformate, 0-28 weight% calcium for- 

TooSl 1 — are as defined by the attached Cairns. 

[0030] The invention will be further explained in connection with the following examples. 

Example 1 

rnn*n This examole shows the results of testing of several additive compositions with regard to stability measured 
as loss iSSt^mpositions of additives comprising diformates were made These >«mm con- 

Sned diffe^n types and ratios of diformates and in addition calcium formate and des.ccant could be ^ded. The 

and the results were compared with those of the additives according to the invention. 
<o [00M] Th-e k n 0W „ additives comprises formic acid on porous carriers of silica. The -omposrtions o he ec pes 
which were tested with regard to loss of acid are shown in Table la. As can be seen f rom Table ,fc not all the recipes 
were tested. The compositions and the loss of acid as a function of time are shown ,n Table lb below. 
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would be based on potassium and/or sodium diformates and a desiccant. 

(0034] Two major types of additive compositions were then made for testing m feedstuff*. 



Type I 


Potassium diformate 


40-50% 


Sodium di/tetra-formate 


20-25% 


Calcium formate 


20-25% 


Desiccant 


2-5% 


Water 


3-6% 



The content of formic acid will be about 20% and the total content of formate about 65%. 



20 



25 



Type II 


Potassium diformate 


82-85% 


Calcium formate 


9-12% 


Water 


2-4% 


Desiccant 


2-4% 



The content of formic acid will be about 30% and the total content of formate about 65%. 
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55 



Example 2 

rnnasi The two additives mentioned above were tested in a feeding experiment lasting 42 days. It was conducted 
numbers of females and castrates in each group: 





Group 


Diet supplemented with 




1 


no supplement = negative control 




2 


0.85% formic acid = positive control 


40 


3 


0.65% Type I additive 




4 


1 .30% Type I additive 




5 


1 .95% Type I additive 




6 


0.65% Type II additive 


45 


7 


1 .30% Type II additive 


8 


1.95% Type II additive 



micro nutrients and energy and were administered in pelleted form. 
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Table II : 



Composition of the feed mixtures (%) 




Prestarter 


Piglet rearing feed 


Com 


28.2 


28.5 


Barley 




5.0 


Wheat 


_ 


30.0 


Wheat bran 


14.0 


10.0 


Rolled oats 


10.0 


- 


Soybean oil meal, extr. 


15.1 


9.5 


Skimmed milk powder 


14.0 


_ 


Com gluten feed 


5.0 


5.0 


Fish meal 


5.0 


5.7 


Fat mixture 


3.0 




Soybean oil 




1.1 


Vitam. mineral premix 1 ) 


1.6 


1.6 


L-Lysine HCI 


0.10 


0.17 


DL-Methionine 


0.09 




Type 1 and 2 supplement and 
adjustment to energy, protein and Ca 
content 


3.91 


3.43 



1) per kg feed : 3.2 g Ca, 1 .3 g P, 0.9 g Na, 0.2 g Mg, 77 mg Fe, 17 mg Cu, 22 mg Mn, 64 mg Zn, 0.8 mg J, 0.2 mg Se, 9600 1.U. Vit. A, 960 I.U. Vit. 
D 3 . 32 mg Vit. E, 0.7 mg Vit. B v 1.4 mg Vrt. B 2 , 1.1 mg Vit. B 8 . 10 ng Vit. B 12 , 9 mg nicotinic acid, 5.6 pantothenic acid, 0.4 mg Vit. K 3 , 190 mg 
cholin chloride, 0.3 mg folic acid, 48 \lq biotin. 



Table III : 



Concentrations of nutrients and energy in the feed mixtures used (% of FM) 




Prestarter 


Piglet rearing feed 


Dry matter 


89.7 


87.9 


Crude ash 


6.9 


5.4 


Crude protein 


22.1 


18.0 


Crude fat 


4.9 


5.0 


Crude fibre 


5.5 


4.4 


N-free extracts 


50.3 


55.1 


Lysine*) 


13.5 


10.0 


Methionine*) 


5.1 


3.4 


Calcium*) 


10.5 


9.0 


Phosphorus*) 


8.6 


7.5 


Sodium*) 


1.4 


2.0 


Energy (MJ MR/kg)*> 


13.2 


13.0 



•) Calculated 
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Example 3 



[0036] The influence of the additions used on the pH and the acid binding capacity of the individual feed mixtures 
(10% feed suspensions) is shown in Table IV. 

Table IV : 



pH value and acid binding capacity of the feed mixtures used 


Group 


1 


2 


3 


4 


5 


6 


7 


8 


Supplement 




0.83% 


0.65% 


1.30% 


1.95% 


0.65% 


1.30% 


1.96% 




formic acid 


Type 1 


Type 2 


Prestarter 


















pH value 


5.10 


4.10 


5.18 


4.57 


4.41 


4.76 


4.69 


4.50 


acid binding capacity (meq HCI/kg for 
pH 3.0) 


672 


660 


716 


748 


760 


706 


756 


805 


Piglet rearing feed 


















pH value 


5.16 


4.28 


5.00 


4.71 


4.63 


6.38 


5.12 


4.94 


acid binding cap. (meq HCI/kg for pH 
3.0) 


544 


529 


595 


605 


672 


608 


639 


664 



[0037] In both diets the initial pH value of 5.1-5.2 in the unsupplemented control feed, which already was rather low, 
dropped by adding Type I or II additives to a minimum of pH 4.4 depending of the dosage, but did never reach that 
value caused by adding pure formic acid. In the prestarter there was no difference between the effects of Type I and 
Type II additives, but in the rearing feed Type I additives caused 0.4 units lower pH values compared with Type II 
additives. The acid binding capacity, which means the amount of HCI addition necessary to reach a pH value of 3.0 in 
the feed, reacted contrarily to the pH values. The higher the supplementation and the lower the pH value, the higher 
was the acid binding capacity, indicating a greater buffer capacity of the added substances. 

[0038] With Type II additives this effect was the greater. The distinctly stronger acid binding capacity of the prestarter 
diet compared with the rearing feed mixture was due to its higher protein and mineral contents. 
[0039] The weight development, feed intake and feed conversion of the piglets during the whole experiment are 
shown in the following Table V: 



Table V : 



Live weights, daily gains, daily feed intake and feed conversion rate during the whole experiment (day 1-42) 


Group 


1 


2 


3 


4 


5 


6 


7 


8 


Supplement 




0.86% 


0.65% 


1.30% 


1.95% 


0.65% 


1.30% 


1.95% 




formic acid 


Type 1 


Type 2 




Initial weight, 


6.66 


6.73 


6.66 


6.65 


6.65 


6.67 


6.66 


6.65 


(kg) 


±0.70 


±0.56 


±0.81 


±0.82 


±0.69 


±0.72 


±0.90 


±0.89 


relative 


100 


101 


100 


100 


100 


100 


100 


100 


Final weight, 


26.66 


28.67 


27.80 


29.54 


29.85 


29.50 


28.04 


29.07* 


(kg) 


±3.23 


±4.81 


±2.54 


±4.08 


±3.29 


±3.87 


±3.11 


±3.63 


relative 


100 


108 


104 


111 


112 


111 


105 


112 


Daily gains 


476 


523 


503 


545 


553* 


544 


509 


656* 


(9) 


±71 


±105 


±52 


±82 


±73 


±79 


±61 


±73 


relative 


100 


110 


106 


115 


116 


114 


107 


117 



* significantly different from group 1 (=negative control) by Dunnett-test (P<0.05) 
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Table V : (continued) 



Live weights, daily gains, daily feed intake and feed conversion rate during the whole experiment (day 1-42) 


Group 


1 


2 


3 


4 


5 


6 


7 


8 


uany i@@q 
intake 




A1 7 


7 AAA 


A1 A 
O ID 


AAA 


A£n 

ODU 


■7 ah 




(9) 


±113 


±159 


±96 


±126 


±117 


±121 


±88 


±102 


relative 


100 


106 


103 


110 


110 


112 


102 


110 


Feed 

conversion 


1.62 a 


1.57** 


1.58** 


1.55** 


1.53** 


1.59^ 


1.53** 


1.52 a 


(kg feed/kg 
gain) 


±0.07 


±0.07 


± 0.05 


±0.04 


±0.05 


±0.07 


±0.06 


±0.05 


relative 


100 


97 


96 


96 


94 


98 


94 


94 



a, b. c significantly different means (P<0.05; SNK-test) 



[0040] With a mean live weight of 6.7 kg, the same for each group, the piglets with the new additives gained 22.5 
kg during the whole experiment of 42 days. Meanwhile the animals of the negative control group gained just 20.0 kg, 
those with pure formic acid addition 22.0 kg. Group 8 however, (1 .95% Type II additive) had a significantly higher weight 
than group 1. 16-1 7%. higher daily weight gains during the whole experiment were only observed with the highest 
dosages of the new additives. The feed conversion rate was markedly better with feed additives, especially with 1 .95% 
of Type I (group 5) or 1 .30%, respectively 1 .95% of Type II additives (group 7 and 8). Both Type I and II seemed to be 
more effective than pure formic acid. 

Example 4 

[0041] For the two separate experimental periods (see Table VI) it was proved that the new additives were more 
efficient within the prestarter feeding (day 1-21), according to growth between 6.5-16 kg, than within the consecutive 
rearing feeding (day 22-42). With average daily gains during this first period being 20% higher with Type II and 13% 
higher with Type I additives compared to group 1 without additives. Especially Type II gave an even gr 



Table VI : 



35 



40 



50 



Live weights, daily gains, daily feed intake and feed conversion rate during both experimental periods (day 1-21) 


Group 


1 


2 


3 


4 


5 


6 


7 


8 


Supplement 




0.85% 


0.65% 


1.30% 


1 .95% 


0.65% 


1.30% 


1.95% 




formic acid 


Type 1 


Type 2 


1st. period 
(day 1-21) 


















Daily gains 


372 b 


432 ab 


396 ab 


435 ab 


434ab 


458 a 


41 0* b 


461 a 


(9) 


±71 


±89 


±54 


±77 


±86 


±80 


±78 


±68 


relative 


100 


116 


106 


117 


117 


123 


110 


124 


Daily feed 
intake 


487 


516 


498 


521 


520 


550 


484 


646 


(g) 


±77 


±92 


±64 


±85 


±83 


±90 


±81 


±71 


relative 


100 


106 


102 


107 


107 


113 


99 


112 


Feed 

conversion 


1.32 a 


1.20b 


1.26 b 


1.20* 


1.21 b 


1.21 b 


1.19b 


1.1 9 b 



a, b significantly different means (P<0.05; SNK-test) 
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Table VI : (continued) 



Live weights, daily gains, daily feed intake and feed conversion rate during both experimental periods 


[day i-2i) 


Group 


1 


2 


3 


4 


5 


6 


7 


8 


1st. period 
(dav1-21) 


















(kg feed/kg 
grain) 


±0.10 


±0.06 


±0.06 


±0.05 


±0.07 


±0.08 


±0.07 


±U.Uo 


relative 


100 


91 


95 


91 


92 


92 


90 


90 


2nd. period 
(day 22-42) 


















Daily gains 


580 


613 


611 


654 


871* 


629 


608 


649 


(g) 


±110 


±124 


±78 


±100 


±76 


±83 


±65 


±98 


relative 


100 


106 


105 


113 


116 


108 


105 


112 


Daily feed 
intake 


1 049 


1 117 


1 078 


1 172 


1 176 


1 171 


1 078 


1 144 


(g) 


±171 


±230 


±143 


±187 


±163 


±158 


±111 


±147 


relative 


100 


106 


103 


112 


112 


112 


103 


109 


Feed 

conversion 


1 .82 ab 


1.83 ab 


1.77 ab 


1.79ab 


1.75 b 


1.86 a 


1.77 ab 


1.77 ab 


(kg feed/kg 
grain) 


±0.12 


±0.11 


±0.10 


±0.07 


±0.12 


±0.09 


±0.11 


±0.09 


relative 


100 


101 


97 


98 


96 


102 


97 


97 



a, b significantly different means (P<0.05; SNK-test) 

* significantly different from group 1 (= negative control) by Dunnett-test (P<0.05) 



[0042] Additionally to the performance data, the percental frequency of diarrhoea (days of diarrhoea x 1 00/number 
of animals/days of experiment) were calculated for the piglets with the following results: 



Group 


Supplement 


Diarrhoea frequency 


1 


one 


8.2% 


2 


0.85% formic acid 


6.7% 


3 


0.65% Type I additive 


8.7% 


4 


1 .30% Type I additive 


6.6% 


5 


1 .95% Type I additive 


6.3% 


6 


0.65% Type II additive 


8.4% 


7 


1 .30% Type II additive 


5.8% 


8 


1 .95% Type II additive 


5.4% 



[0043] As can be seen from this experiment the diarrhoea frequency was in fact very low. Mainly minor cases of 
diarrhoea were observed, which often happen when piglets are fed ad lib. There seemed to be some tendency to lower 
diarrhoea frequency with higher dosages of the new additives, especially with Type II additives. 

Example 5 

[0044] This example shows the results of tests performed on slaughter pigs. The tests comprised application of four 
different feedstuffs, the first one called "Standard feed" had the following composition: 
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"Standard feed" 


weight% 


Barley 


78.78 


Soya meal 


10.00 


Rape meal, Canola 


8.00 


Lime stone meal 


1.50 


Monocalcium phosphate 


1.00 


Salt (Sodium chloride) 


0.50 


Micro minerals 


0.04 


Vitamines 


0.03 


L-Lycine 


0.15 



15 



20 



[0045] The following feedstuffs were used: 
Group 1 . Standard Feed 

Group 2. Standard Feed + Ca/Na-formates 50/50 corresponding to 1% formic acid. 
Group 3. Standard Feed + 1% pure formic acid. 

Group 4. Standard Feed + Type II additive, corresponding to 1% formic acid. 



Table VII 



25 



30 



35 



40 



45 



50 



55 



Test group: 


1 


2 


3 


4 












Number of animals 


12 


12 


12 


12 


Animals slaughtered 


11 


11 


12 


12 


Starting weight kg 


23.19 


22.54 


23.00 


23.17 


Slaughter weight kg 


98.00 


99.18 


99.00 


99.33 


Area of meat in cutlet, cm 2 


39.85 


39.51 


42.50 


43.00 


Area of fat in cutlet, cm 2 


29.98 


19.63 


19.21 


17.29 


Meat in per cent of cutlet 


51.90 


66.86 


68.87 


71.32 


Feed units fattening/kg corrected weight gain 


2.35 


2.26 


2.22 


2.19 



[0046] From these tests it can be seen that the new additive and feedstuff according to the invention improves the 
feed conversion and the relation between meat and lard for the slaughter pigs, even relative to formic acid. 
[0047] From the above experiments it can be seen that the new additives are suitable for promoting growth and 
mainly to improve feed conversion rate, especially during the prestarter period. There were no significant differences 
between the two additives, but with Type I sometimes higher dosages seemed to be necessary to reach the same 
efficiency as with Type II additives. The influence on the diarrhoea frequency proved to be slightly positive with appli- 
cation of the new additives. 

1. Animal feed additive comprising diformates, 
characterized in that 

the additive comprises 20-99 weight% potassium diformate, 0-50 weight% sodium di/tetra-formate, 0-25 weight% 
calcium formate, and 0-5 weight% water. 

2. Animal feed additive according to 1, 
characterized in that 

the additive comprises 0-4 weight% desiccant. 

3. Animal feed additive according to 1 , 
characterized in that 

the additive comprises 20-60 weight% potassium diformate, 20-50 weight% sodium di/tetra-formate, 0-25 weight 0 /© 
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calcium formate, 1 -4 weight% desiccant and 0-5 weight% water. 

4. Animal feed additive according to 1, 

5. Animal feed additive according to 1, 

6. Animal feedstuff comprising disalts of formic acid, 
characterized i that 

the feedstuff comprises 0.2-2.5 weight% of additives according to 1-5. 
Claims 

1 . Use of a composition comprising 20-99 weight % potassium diformate as an animal feed additive. 

2. Use acoording to claim 1 for the promotion of growth. 

3. Use according to claim 1 for the improvement of feed conversion and/or improvement of feed intake. 

4. Use according to claim 1 for the reduction of diarrhoea frequency. 

5. Use of animal feed additive according to any of the preceeding claims characterised in that the feed additive 
further comprises 

0-50 weight % sodium diformate or sodium tetraformate 
0-25 weight % calcium formate and 
0-5 weight % water 

6. Use according to claims 1 to 5 in animal feed for pig and/or piglets. 

7. Use according to claims 1 to 5 in animal feed for poultry, calves and/or cows. 

8 Use of animal feed additive for promoting growth, characterised in that the feed additive is in an aqueous solution 
having a concentration of 55-70 weight % of potassium- and/or sodium diformate. 

9 Use of animal feed additive for improvement of feed conversion and/or improvement of feed intake characterised 
' in that the feed additive is in an aqueous solution having a concentration of 55-70 weight % of potass.um- and/or 

sodium diformate. 

10. Use according to claims 8 and/or 9 in animal feed for pig and/or piglets. 

11 . Use according to claims 8 and/or 9 in animal feed for poultry, calves and/or cows. 
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